The effects of long-term treatment with eicosapentaenoic acid and docosahexaenoic acid on hypoxia/rexoygenation injury of isolated cardiac cells in adult rats.
N-3 polyunsaturated fatty acids have been epidemiologically demonstrated to decrease the incidence of ischaemic heart disease. The present study was undertaken to examine the effects of long-term treatment with eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) on hypoxia/reoxygenation injury of isolated adult rat cardiomyocytes. Rats, fed with standard rat chow, were treated with 100 to 1000 mg/kg/day EPA or 1000 mg/kg/day DHA for 4 weeks and their cardiomyocytes were isolated by collagenase treatment. The cardiomyocytes, approximately 90% of which were rod-shaped, were subjected to 150-min hypoxia/15-min reoxygenation, and their survivals at the ends of hypoxia and reoxygenation were determined. Treatment with either 1000 mg/kg/day of EPA or DHA resulted in a significant increase in the survival of the cardiomyocytes (39.9 +/- 1.1 and 38.3 +/- 3.0%, n = 14 and 8, respectively v 26.7 +/- 1.6%, n = 8, for untreated group). Treatment with EPA increased eicosapentaenoic (377% increase), oleic (25% increase) and linoleic acid (37% increase) contents in the myocardial total phospholipids without changes in the total phospholipid content, whereas treatment with DHA did not increase DHA incorporation into the myocardial phospholipids. The results suggest that EPA and DHA protect the myocardial cells against hypoxia-reoxygenation-induced injury. Although alterations in myocardial phospholipid composition were observed by treatment with EPA or DHA, the primary mechanism underlying the benefit of EPA or DHA intake is unlikely to be related to increased incorporation of their own fatty acids into the myocardial phospholipids, or the mechanism may be different in each n-3 unsaturated fatty acid employed.